[Abstract] Chromosome conformation capture sequencing (Hi-C) is a powerful method to comprehensively interrogate the three-dimensional positioning of chromatin in the nucleus. The development of Hi-C can be traced back to successive increases in the resolution and throughput of chromosome conformation capture (3C) (Dekker et al., 2002) . The basic workflow of 3C consists of (i) fixation of intact chromatin, usually by formaldehyde, (ii) cutting the fixed chromatin with a restriction enzyme, (iii) religation of sticky ends under diluted conditions to favor ligations between cross-linked fragments or those between random fragments and (iv) quantifying the number of ligations events
www.bio-protocol.org/e2955 2. Place the 3 tubes containing the powder on ice after removing the tubes from the -80° freezer and add 10 ml NIBP (Hövel et al., 2012) to each tube using a 25 ml plastic pipette. Mix carefully with a pipette to resuspend frozen clumps completely.
3. In order to prevent filters from clogging, distribute the suspension evenly into four funnels prepared in advance (as described below).
4.
Filter the suspension at 4 °C through Miracloth and Sefar Nitex placed in a funnel as described (Hövel et al., 2012) . Miracloth should face the plant material and Sefar Nitex the funnel surface.
Use gravity flow only to avoid contamination with cell debris. Collect the filtrate in a 50 ml plastic tube ( Figure 5B ). 1. Stain 7 µl nuclei suspension with 7 µl VECTASHIELD mounting medium with DAPI for the integrity examination (Hövel et al., 2012) . Apply the stained sample to a microscopic slide and add the coverslip. Analyze the nuclei using the epifluorescence microscope (100x objective, 1,000-fold magnification, DAPI-filter, absorption 358 nm, emission 461 nm). Intact nuclei appear round or oval and show sharp contours ( Figure 7 ). 12. Place the tubes in the MPC for 2 min and discard the supernatant.
13. Repeat the washing with 600 µl wash buffer 3 per tube.
14. Resuspend the beads in 500 µl wash buffer 3 per tube and transfer the beads to five 15 ml conical tubes (label four tubes 'TCC' and one tube '3C'). 2. Transfer the beads to five 1.5 ml tubes (four labeled 'TCC' and one '3C'). 12. Mix the five tubes well by inversion and incubate for 30 min on ice.
13. Collect the DNA by centrifugation (4 °C, 13,000 x g, 30 min).
14. Carefully remove the supernatant without disturbing the translucent DNA pellet.
15. Add 500 µl ice-cold 80% ethanol and spin the DNA (4 °C, 13,000 x g, 5 min).
16. Discard the supernatant. Perform a pulse-spin and remove liquid remnants.
17. Dry the pellet (5 min, room temperature). www.bio-protocol.org/e2955 Figure 10 . 16. Place the gel block in a 2.0 ml tube and determine the volume using a balance (e.g., block of 234 mg corresponds to 234 µl).
17. Purify the DNA using the 'MinElute Gel Extraction Kit' essentially as described by the manufacturer. Add 6 volumes QG buffer and dissolve the gel completely under gentle agitation. 4. Quantify and sequence the library (paired-end, 2x 100 cycles) using an Illumina system as described (Mascher et al., 2013) .
Data analysis
Primary sequence data analysis 1. Run the Illumina CASAVA pipeline (http://support.illumina.com/sequencing/sequencing_software/casava.html) to obtain deconvoluted read files in FASTQ format.
2. Trim the reads at the junction site with cutadapt (Martin, 2011) using the adapter sequence 'AAGCTAGCTT'.
3. Align the trimmed read pairs to an appropriate reference genome with BWA mem (Li, 2013 ).
The two reads should be mapped as single ends by specifying the parameters '-S' and '-P'. The parameter '-M' should be used to mark shorter split hits as secondary. 
Notes
4. The MyOne Streptavidin T1 beads provide about 250 cm 2 surface per ml. By using 400 µl beads, the purified chromatin is tethered at low density on a large surface of about 100 cm 2 . Thereby intramolecular ligation of DNA ends is favored.
5. Free streptavidin residues are saturated with biotin in order to avoid interference with biotin-14-dCTP, which is used for marking the DNA ends during the following step ).
6. During this reaction blunt DNA ends are generated, which are labeled with a biotinylated cytosine residue located 3' to a phosphorothioate bond introduced by the incorporation of dGTPαS .
7. Spin the samples in a centrifuge equilibrated to room temperature. Cold temperatures might result in the formation of a turbid water phase. Avoid contaminating the water phase with protein from the interphase during the transfer.
8. NaCl is used for DNA precipitation, because the solution contains SDS (Green and Sambrook, 2012 ). Subsequently, the DNA is precipitated in the presence of sodium acetate to remove traces of sodium chloride, which is inhibitory to Exonuclease III (Hoheisel, 1993 ). 13. The BluePippin from Sage Science is an alternative to standard gel-purifications.
Ligation of filled-in
14. Do not use ethidium bromide stained gels. Ultra-violet radiation used for excitation of ethidium bromide will damage the DNA.
15. DNA is revealed in agarose gels using SYBR-Gold dye and visible blue light emitted from a 'Dark reader' transilluminator as the excitation source.
16. Place the columns in the rotor consistently, since the columns will be turned 180° for removing traces of liquid. 
